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Question - What is Water

Pollution?

5 (e.g. lakes, rivers, oceans, aquifers
groundwater). This form of environmental
degradation occurs when pollutants are directly
or indirectly discharged into water bodies without
» adequate treatment to remove harmful

° . compounds.

* Sources of Water Pollution:

.' - Point Source - any single
identifiable source of

« discharge

— Nonpoint Source - many

P diffused sources caused by
rainfall or snowmelt moving

ﬁ over and through the ground
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What Type of Source?
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POTW’s
Publicly Owned Treatment Works

lant owned, and usually operated
government agency.
— City Facilities (Orem, Provo, Springville, Spanish
Fork, Payson, Salem)
— Special Service District (Timpanogos SSD)
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POTW’s - What We ARE NOT...

, Untreated Point Source Discharge




POTW’s - What We ARE...

uman health.

* We are RECYCLERS of
water.

« * We are PROTECTORS
. of our environment.

of" . We TREAT to local
e and national
" treatment standards.

ot * We do CARE about
our environment.
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Utah Lake, Jordan River,

UTAH DEPARTMENT of
ENVIRONMENTAL QUALITY

WATER
QUALITY

and Great Salt Lake System
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Water Quality Regulatory Overview
September 13, 2017
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Take Home Messages

O Utah’s waters contribute to high
guality of life in Utah

O Growth requires strategic
Investment in all elements of
water infrastructure

O Policy makers need to be
engaged with water quality issues

O Water quality issues are complex
and related to water development

Photo credit: Utah Homebuilders

O Funding is needed for research to
optimize protection of our waters
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Utah’s Regulatory Authority to Protect and
Restore Water Quality

Designated Beneficial Uses
Clean Water Act

Water Quality Standards

Sections 303, 304, 305,
and 402 (among others)
- Delegated from EPA
to State of Utah, DEQ

Utah Water Quality Act Not
(Title 19-5) outlines Impaired

Powers of Water
Quality Board and

_ - TMDL Study
Director of Division of

Water Quality l

Permitting and Nonpoint Source
Implementation




What i1s the Wasatch Front Water

Quality Council?

10 Member POTW Agencies formed-
Agreement

$1.0 Million/year for water quality res:
Inform Legislative initiatives
Public relations initiatives
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Utah County Population Growth

Treated Wastewater Discharge (MGD)
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Water Infrastructure

‘ Drinking Water

Water Storage

Water Supply

S

/ Storm Water

Wastewater
Water Qualityd
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_ ) Nutrient Discharge




Nutrient Pollution Threatens Utah Waters

R phaae

Aquatic life Aesthetics Livestock Recreation Drinking Water

D Direct effects D |ndirect effectS

L In excess, robs waters of dissolved oxygen

L Results in nuisance and harmful algal blooms
L Affects taste and odor of drinking water

(J High levels of nitrate cause blue baby syndrome.
(J Ammonia directly toxic to aquatic life.
(J Cyanotoxins (Harmful Algae Blooms)

X



Utah’s Nutrient Strategy

Headwater Numeric Nutrient Criteria
to protect pristine waters

“Hold the Line” state-wide on
nutrients with Technology Based
Phosphorus Effluent Limit of 1 mg/L
by 1/1/2020

Develop site-specific nutrient
standards for major waters

Daily Phosphorus Load, Ib/day
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Policy decision

Role for Science and Policy

A Fishl(literaturef)

. , g
> A Macroipvertebrates (literatureM) A

Nuisance Algae Contrgl (litergture?)

QO
A—A. Region 8 Investigations

CO & MT Proposed NNC.

|(literature®, n=11)

Predicted Background TNl (Utah, sensu Olsen et al. 2014)

-+ Western Mountain Reference Sites (UDwQ)

Biological Assessmentslz O/E SR

PPN TITAN — Macroinyertebrates SR

- @ Saturation SR

01 02 03 04 05 0.6 0.7 0.8 09 1.0 11

Total Nitrogen (mg/|)

1.36

1.6

Benchmarks

Reference
Sites

Structural
Responses

Functional
Responses
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The Utah Lake-Jordan River-
Farmington Bay-GSL System

* Multiple streams, rivers, and
lakes draining to closed system
* Designated Beneficial Uses

« 2 Million People
« 50% of Utah’s population
« 10 POTW's

« 200 million gallons per day similar to
Weber River

Protected BenefialUse Designations
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Water Management Agencies

Utah Department of
Natural Resources

Utah Department of
Environmental Quality

Federal Agencies

Coordinating Bodies

Local Management

Agency

Forestry, Fire and State Lands
State Parks

Water Rights

Water Resources

Water Quality

Drinking Water

US Army Corps of Engineers
Bureau of Reclamation

US Environmental Protection Agency
Great Salt Lake Advisory Council
Jordan River Commission

Utah Lake Commission

Water districts

Local government

Flood
Control

Lake/River
Management

X



Evaluating Tradeoffs

Wastewater
Infrastructure

Hundreds of millions $$

Public health

Irritative and potential toxic effects

Aquatic life

Sport fisheries and Endangered
Fish

Storm water systems
Tens of millions $$

Nonpoint source Recreation
reduction 492,000 trips/year to Utah Lake
Tens of millions $$ $1.4 - $2.4 billion/year state-wide

Opportunity costs Secondary water
$3$ Salt Lake and Utah Counties

Economic Benefits of
Nutrient Reductions in
Utah’s Waters

Statewide Nutrient Removal
Cost Impact Study

Benefits




This Complex System Warrants Public
Policy Guidance

Public Policy
Guidance
Water Quality
Regulators Regulated POTW’s
UDWQ




Utah Lake Water Quality Study

Purpose: Develop recommendations for any necessary in-lake water quality criteria that are
protective of designated uses and sustain natural resources of Utah Lake

Utah Lake
Commission

Steering
Committee
Utah Lake
Stakeholders/ I
Public Input

Division of
Water Quality

e

Water Quality
Standards
Work Group

Water Quality
Board

Science Panel

|

US EPA

Steering Committee

Utah Lake Commission Executive Director
Utah Division of Water Quality

Utah Department of Natural Resources
Utah Lake Water Users Association

U.S. Fish and Wildlife Service

Utah Department of Agriculture and Food
Utah County Health Department
Recreational club, anglers, or business
Environment or conservation organization
Central Utah Water Conservancy District
Utah County Storm Water

Timpanogos Special Service District
Provo City Public Works

Springville City Public Works

Alpine City Mayor

BYU researcher

X



What we need....

ﬂ Controls
Implementation/

Public

Public Policy Engagement
Application of Research
Findings Funding

Field Research

X
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Holistic Assessment of

> Pollution Control Measures

Brizn Salek
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Watershed




Point Sources




Point Source Monitoring

on that evaluation.

* This process is used to determine what
: be discharged to a waterbody without
- affecting its beneficial uses.
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TMDL
(Total Maximum Daily Load)

entering a waterbody that

does not support their
benef -| C-I al uses. A TMDL is the pie, load allocations are the pieces of the pie.

 Calculations are made Factories Agricuture
based on the TMDL to Muricipal
determine how much
each source would have Urban Run- Forestry

off

to reduce their input so
that the waterbody meets
- state water quality

y . standards and support its
beneficial uses.




Nonpoint Source Monitoring

i




Main Non-point Sources

1t RuUnoff
roundwater

* Any non-permitted
discharge

* Most significant
source of water B
o pollution inthe [y e g oW
United States b IS v

Wi Construction
. Sefitaery, ot gl




TMDL - continued...

TW’s are the most readily regulat

industry
» * More research is needed to understand the‘
« . issues facing our environment.
- POTW’s throughout the Wasatch Front are
.' already contributing their own funding for
research.
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2020 Rule
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Other Environmental Impacts
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Key Takeaways

1S is a public problem, doing not
never an option.

 * We need the legislature to be involved and
"~ we need more research.

® We are all publicly funded entities and are
¢

all using public dollars.




Thank You!
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Utah Lake

Summary of Water Quality Research

Richard Mickelsen
Brigham City
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Utah Lake Basin

TIRAVE RFENMBUNTAINS

RS £ Charleston g
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Utah Lake Quality Study

Purpose:

Develop recommendations for any necessary in-lake water quality criteria
that are protective of designated use sustain natural resources of

Division of Water Quality Q

Utah Lake | ’ y
Utah Lake Division of CEETLEEIE
Commission Water Quality Standards
Work Group

Steering Committee

Utah Lake Commission Executive Director
Utah Division of Water Quality

Utah Department of Natural Resources
Utah Lake Water Users Association

U.S. Fish and Wildlife Service

Utah Department of Agriculture and Food
Utah County Health Department
Recreational club, anglers, or business
Environment or conservation organization
Central Utah Water Conservancy District
Utah County Storm Water

Timpanogos Special Service District
Provo City Public Works

Springyville City Public Works

Alpine City Mayor

BYU researcher

Steering Water Quality
Committee Board

Utah Lake
Stakeholders/
Public Input




Utah Lake Water Sources

» Surface
® Ground Water
~ Precipitation




Utah Lake Major Inflows

Division of Water Quality Q

B American
Fork River

B POTWs

B Provo River |

OSpanish Fork
River




Utah Lake Out Flow
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Lake Eutrophication -
Oligotrophic Lakes

e . et b
An oligotrophic lake or water body is one which has a relatively low productivity due to the
low nutrient content in the lake. The waters of these lakes are usually quite clear due to the
limited growth of algae in the lake. The waters of such lakes are of high-drinking quality. Such
lakes support aquatic species who require well-oxygenated, cold waters such as lake trout.

_.“ ﬁ
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Lake Eutrophication -
Mesotrophic Lakes

@

o

Lakes with an intermediate level of productivity are called mesotrophic lakes. These lakes
' have medium-level nutrients and are usually clear water with submerged aquatic plants.

_.“ ﬁ




Lake Eutrophication -
Eutrophic Lakes

Lakes that are eutrophic in nature have high levels of biological productivity. An abundance of
plants is supported by such lakes due to the rich nutrient constitution, especially nitrogen and
phosphorus. Initially, eutrophic lakes accelerate multiplication and growth of lake fauna due
to the high levels of oxygen provided by a large number of plants growing in the lake.
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Multiplier Effects of
Temperature & Nutrients o

Decreased

water levels

(through

demand and \

precip changes) +
Increased 4
internal T
nutrient +
loading .

Increased external
nutrient loading

Increased
water
temperature

G

Increased
growing
season
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Cyanobacteria and Their
Toxins (cyanotoxins) -

 Liver, nerve, or skin toxins
Selectively produced by many genera but not very predictable
Widely distributed but not often at acutely toxic levels

Dolichospermum  Microcystis Cylindrospermopsis Nodularia Aphanizomenon

(Anabaena) -Microcystin (liver)  -Cylindrospermopsins - Nodularin (liver)  -Anatoxin-a (nerve)
_Toxin is most (liver) - Found in brackish  -Cylindrospermopsins

-Anatoxin-a/a(s) common and easily -Saxitoxins (nerve) water including bays (liver)
(nerve) measured -Benthic/epiphytic rather ~ of Great Salt Lake -Saxitoxins (nerve)

-Saxitoxins (nerve) -160 congeners than planktonic

-Microcystins (liver)







The Big Three

&\\

The Big Three

Plankton K

Midges

Chytrid fungi

Microbes
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Tiny Ecosystem Engineers
at Work

? | diffusion 0, 0,
° - g Advection Ventilation Abandoned
oscillac:?on el g
_ biogeochemistry O, O,
Stimulation Bioirrigation
e O, Y NH, Y 1 Reestablishment
Microbial 2P of reducing Too lon
activity Sediment RRRCiticRs diffusion
e Fe S :
C reworking path?
Stimulation Filter- Redudti Vivianite
i .o A eduction
' Secretion, joecing Filtration of Fe(OOH)-P formation?
I gardening? /
Body undulations, Mobilization
° . pumping

% Daphnid (0>~ Net of chironomid

I | Reduced sediment

* Phytoplankton

of Fe?* and SRP

<= Transport processes
Interactions

Chironomus plumosus

wes Oxidized sediment surface/burrow wall

Biogeochemical processing

Holker et al. 2015. Tube-dwelling invertebrates: tiny ecosystem engineers has large effects in lake ecosystems.
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UL: Mollusk Centric Food Web
Way Back When/Recently Then

: : Filterers  Fingernail clam
* Mussels and clams (bivalves) = filterers

Anodonta

* Snails (gastropods) = scraper/grazers

* 17 historic taxa
* Atrue unique molluskan hotspot

v
y
B
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Grazers
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Remnants of an Era Gone By...
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rovo Bay - 2016




Provo Bay - 2016

Chironomid Tunnels
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Provo Bay - 2016
Wetlands
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Utah Lake Fish




PN oy
Alternative Stable States:
Strange But True
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Utah Lake Basin
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Utah Lake Buoy Net

3 high frequency sondes
+ Telemetered e

UPDATE: 4/1/2017: THE BUOYS ARE BACH !
IN SERVICE AS OF MID-APRIL 2017 'S
Water quality data buoys that measure

water quality parameters every 15 minutes
and then transmit that data every 60

anin RFU (RFLY

o
12:00 PM May 16 12:00 PM 12:00 PM May 18

"Utah Lake HAB Network” from the project list
to subscribe to notifications and track data for
this project

(]

Donors

WATER QUALITY
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Utah Lake Quality Study

Purpose:

Develop recommendations for any necessary in-lake water quality criteria
that are protective of designated use sustain natural resources of

Division of Water Quality Q

Utah Lake | ’ y
Utah Lake Division of CEETLEEIE
Commission Water Quality Standards
Work Group

Steering Committee

Utah Lake Commission Executive Director
Utah Division of Water Quality

Utah Department of Natural Resources
Utah Lake Water Users Association

U.S. Fish and Wildlife Service

Utah Department of Agriculture and Food
Utah County Health Department
Recreational club, anglers, or business
Environment or conservation organization
Central Utah Water Conservancy District
Utah County Storm Water

Timpanogos Special Service District
Provo City Public Works

Springyville City Public Works

Alpine City Mayor

BYU researcher

Steering Water Quality
Committee Board

Utah Lake
Stakeholders/
Public Input
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